Chemical investigations of the marine-derived fungus Verticillium tenerum yielded two new hydroxylated bisabolane-type sesquiterpenes verticinol A (1) and B (2). The planar structures of the new compounds were elucidated by employing spectroscopic (NMR, UV, and IR) and mass spectrometric techniques. The absolute configuration of the cyclohexenyl moiety was deduced by a combination of CD spectroscopy and NOESY measurements.
Fungi are an extremely valuable source of novel natural products with a wide array of biological activities [1a] . Polyketides are the dominant class of fungal secondary metabolites, however, peptides and heteroaromatic compounds are found in these microorganisms as well [1b] . Fungal terpenes are known as potent toxins, for example trichothecenes and botrydials, and as plant growth hormones, for example gibberellins and abscisic acid [1c] .
To date, bisabolane-type sesquiterpenes have been rarely found in fungi. One report refers to α-bisabolol produced by a mangrove-derived ascomycete [2a] , and a second one describes highly oxygenated bicylic bisabolanes from the basidiomycete Cheimonophyllum candidissimum [2b] . Basidiomycetes of the genus Lepista were found to contain the volatile αand ßbisabolenes as well as the bicyclic tetrahydrofurancontaining lepistirone [2c] . Aromatic bisabolanes include curcutetraol, sydonol and waraterpol [2d] .
In a project focusing on new and bioactive natural products from the marine-derived fungus Verticillium tenerum, which was isolated from an unknown alga and cultivated in a medium supplemented with sea salt, two new bisabolane sesquiterpenes (1, 2) were obtained (Figure 1 ). The molecular formula of 1 was deduced from accurate MS measurements (HRESIMS) to be C 15 H 26 O 3 , implying three degrees of unsaturation. The IR spectrum showed characteristic absorption bands at 3376 and 1706 cm -1 , which indicated the presence of both hydroxy and carbonyl groups. NMR spectra ( fragment B was delineated from heteronuclear couplings in the 1 H-13 C HMBC spectrum (Figure 2a ). Thus, mutual correlations in the 1 H-1 H COSY spectrum between the resonances for H-2, H-1, H-6, H 2 -5 and H 2 -4 indicated these protons and their respective carbons to be adjacent. In addition, the 1 H-1 H COSY spectrum revealed a continuous chain of couplings from H 3 -14 to H-6 and H-9 through H-7 and H-8. The correlations between H 3 -12/H 3 -13 and both C-10 and C-11 in the 1 H-13 C HMBC spectrum indicated that methyl groups CH 3 -12 and CH 3 -13 are bonded to C-11, which is further connected to C-10 giving rise to fragment B. The connection of fragments A and B was evidenced by an HMBC correlation between H-9 and C-10. Finally, HMBC correlations between H 3 -15 and C-2, C-3 and C-4 completed the cyclohexenyl ring and thus the planar structure of 1.
The molecular formula of 2 was found to be C 17 H 30 O 4, as deduced from HRMS and NMR data, implying three degrees of unsaturation. The 13 C NMR spectrum showed 17 carbon signals attributed to five methyls, four methylenes, five methines and three quaternary carbons (Table 2) . Considering the molecular formula and according to the IR data (3390 cm -1 ), it was evident that the two remaining protons had to be part of hydroxy groups. The marked similarities in the NMR spectra of 1 and 2 (Tables 1 and 2) suggested that their structures are closely related. Compound 2 is a reduced and acetylated derivative of 1, i.e. the only difference between the molecules is the acetylated hydroxy group at C-10 in 2, compared with the carbonyl group in 1.
The connection of the acetyl group (C-16 with δ C =172.9 and C-17 with δ C =21.0) to C-10 is supported by a 1 H-13 C HMBC long range correlation between H-10 and C-16.
The relative configuration at C-3 and C-6 for compounds 1 and 2 was established by means of a NOESY measurement. NOESY correlations were observed between H 3 -15 and H a -4, between H a -4 and both H a -5 and H b -5, and between H a -5 and H-6 (Tables 1 and 2, Figure 2b ) indicating methyl group CH 3 -15 and proton H-6 to be on opposite sides of the molecule.
To determine the absolute configuration at C-3 and C-6 of compounds 1 and 2, CD spectra were measured. Compounds 1 and 2 both revealed a negative Cotton effect at around 195 nm. This effect was compared with the Cotton effects of two reference compounds of known configuration ( Figure S9 , suppl. data) which possess the same cyclohexene ring as compounds 1 and 2, but without the extended side chain (C-7 to C-13).
Comparing the CD effects, the absolute configuration of 1 and 2 has to be S at C-3, and hence R at C-6, as it was evident in a relative sense from the NOESY data. The configuration at C-7 for compounds 1 and 2 and at C-10 for compound 2 remains unresolved. Compounds 1 and 2 are new natural products for which the trivial names verticinol A (1) and B (2) are proposed.
Biological activity: Verticinol A was evaluated for cytotoxic activity against three cancer cell lines (NCI-H460, MCF7 and SF268, tested at 100 µM), two bacterial species (Escherichia coli, Bacillus megaterium), three fungi (Mycotypha microspora, Eurotium rubrum, and Microbotryum violaceum), and the alga Chlorella fusca (at a dose of 50 µg/disc), but did not show any activity. Verticinol A was further evaluated for inhibition of HIV-1 and HIV-2 induced cytopathogenic effects in MT-4 cells (tested at 50 µg/mL), antiplasmodial activity against Plasmodium berghei (tested at 25 µM), and activity against both the Respiratory Syncytial virus (RSV) and the Influenza virus B (Flu B; tested at 100 µg/mL in both assays). However, no activity in any of the assays was found. Verticinol B was evaluated for cytotoxic activity against three cancer cell lines (NCI-H460, MCF7 and SF268, tested at 100 µM), two protein kinases DYRK1A and CDK5 inhibition activity assay (tested at 10 mM), and in the 3T3-L1 murine adipocytes assay (tested at 100 µg/mL). There was no activity in any of these assays.
Experimental
General experimental procedures: Instruments used for the measurement of various spectroscopic data have been reported earlier [4] . HPLC was carried out using a system composed of a Waters 515 pump together with a Knauer K-2300 differential refractometer. HPLC columns were from Knauer (250 x 8 mm, 5 μm, Eurospher-100 Si and 250 x 8 mm, 5 μm, Eurospher-100, C18), flow rate 2 mL/min. [α] 23 D : +32.6 (c 0.15, MeOH). UV (MeOH) λ max (log ε): 204 (3.25) . IR (ATR): 3390, 2928, 1716 cm -1 . CD (c 1.68 x 10 -3 mol/L, MeOH) λ nm (Δε): 194 (-4.9). 1 H and 13 C NMR data: Table 2 . EIMS: m/z 280 (10), 265 (5), 262 (2), 223 (7), 93 (44) 
Isolation of the fungus:

